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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 5/25/07 
has been entered. 

Response to Amendment 

2. Claims 1-5 and 12-20 are currently pending. Claims 6-1 1 have been cancelled. 
New claims 12-20 have been added. The previously stated 112 rejection of claims 2-5 
is withdrawn. The 103 rejection of claims 1-5 as being unpatentable over Kaschmitter 
et al in view Boes et al is withdrawn. The amended claims do not overcome the 
previously stated 102 rejection of claims 1, 3, and 5 as being anticipated by Petricevic et 
al. Therefore, claims 1-5 and 12-20 are stand rejected under the following 112, 102, 
and 103 rejections. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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4. Claims 1-5 and 12-20 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. The terms "wettable aerogel/carbon 
composite" and "wettable xerogel/carbon composite" are not supported by the 
specification. 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. , 

6. Claims 1-5 and 12-20 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. It is unclear what amount of transition metal 
oxide catalyst is sufficient to accelerate pyrolysis. 

7. Claim 14 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is unclear whether the catalyst is a transition metal oxide or 
one selected from the group consisting of alkali carbonate, alkaline earth carbonate or 
phosphoric acid, halide salts, and salts based on sodium aluminum hexafluoride. The 
Markush group species are not part of the transition metal oxide genus. 

8. Claim 20 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out. and distinctly claim the subject matter which applicant 
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regards as the invention. It is unclear what amount of porosity prevents percolation of 
carbon dioxide through its interior. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

. A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

10. Claims 1, 3, 5, 14, 15, and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Petricevic et al ("Planar fibre reinforced carbon aerogel for application in 
PEM fuel cells", Carbon, vol. 39, no. 6, May 2001, pg. 857-867). The Petricevic 
reference discloses a fiber reinforced carbon aerogel that is produced by the process 
comprising: providing a solution of organic precursor aerogel that includes resorcinol 
and formaldehyde; adding a ceramic fibre or carbon fibre to the precursor to form a 
precursor mixture; gelling the precursor mixture; drying the composite gel in air; and 
pyrolyzing the composite gel to form an aerogel/carbon composite (See Experimental). 
It also discloses a transition metal oxide catalyst that is sodium carbonate (See 
Introduction). It also discloses RF aerogels that are wettable depending on the 
hydrophilic character of the reinforcement fibers (See Section 3.2). 

Examiner's note: The recitations "anode" & "fuel" have not been given 
patentable weight because the recitations occur in the preamble. A preamble is 
generally not accorded any patentable weight where it merely recites the purpose of a 



Application/Control Number: 10/810,477 Page 5 

Art Unit: 1745 

process or the intended use of a structure, and where the body of the claim does not 
depend on the preamble for completeness but, instead, the process steps or structural 
limitations are able to stand alone. See In re Hirao, 535 F.2d 67, 190 USPQ 15 (CCPA 
1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 1951). In 
addition, the limitation "transition metal oxide catalyst" recited in claim 1 is construed as 
being one of the species recited in the Markush group of claim 14. Further, it is inherent 
that the pyrolyzing step taught by Petricevic et al will produce carbon chars that are 
capable of being combusted in a molten salt electrochemical fuel cell in the range from 
500°C to 800°C to produce electrical energy. Lastly, it is also inherent that the 
reinforced carbon aerogel taught by Petricevic has a porosity that prevents percolation 
of carbon dioxide through its interior. 

Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which formis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 2, 12, and 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Petricevic et al ("Planar fibre reinforced carbon aerogel for 
application in PEM fuel cells", Carbon, vol. 39, no. 6, May 2001, pg. 857-867) in view of 
Erkey et al (US 2004/0029982). The Petricevic reference is applied to claims 1 and 15 
for reasons stated above. 
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However, Petricevic et al does not expressly teach a drying step that is 
accomplished by supercritical-critical solvent extraction; composites that have a density 
of at least 0.56 grams/cm 3 ; a mole ratio of phenolic resin, resorcinol or catechol to 
catalyst that is less than about 50 to 1 ; and a mole ratio of the resorcinol to catalyst that 
is less than or about 50 to 1 . The Erkey reference discloses an resorcinol formaldehyde 
aerogel that is formed by a drying step under supercritical conditions; an aerogel that 
has a density from about 0.01 to 2.0 grams/cm 3 ; a mole ratio of resorcinol to catalyst 
that is about 50 to 1 (See paragraphs [0021 ],[0022], [0029] and Table 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Petricevic reinforced carbon aerogel to include a 
drying step that is accomplished by supercritical-critical solvent extraction; composites 
that have a density of at least 0.56 grams/cm 3 ; a mole ratio of phenolic resin, resorcinol 
or catechol to catalyst that is less than about 50 to 1 ; and a mole ratio of the resorcinol 
to catalyst that is less than or about 50 to 1 in order to preserve the gel skeleton and 
minimize shrinkage during drying while maintaining sufficient density for use as an fuel 
cell electrode, and to control the surface area and electrochemical properties of the 
resulting gel. 

13. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Petricevic 
et al ("Planar fibre reinforced carbon aerogel for application in PEM fuel cells", Carbon, 
vol. 39, no. 6, May 2001 , pg. 857-867) in view of Stepanian et al (US 2002/0094426). 
The Petricevic reference is applied to claim 1 for reasons stated above. 
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However, Petricevic et al does not expressly teach ceramic materials that are 
selected from the group consisting of silica, alumino-silicates, and ash derived from coal 
or petroleum clays. The Stepanian reference discloses an aerogel composite 
comprising an aerogel matrix such as organic aerogels made from resorcinol 
formaldehydes and reinforcing fibers such as silica fibers (See paragraph 
[0013],[0029]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Petricevic reinforced carbon aerogel to include 
ceramic materials that are selected from the group consisting of silica, alumino-silicates, 
and ash derived from coal or petroleum clays in order to improve the durability and 
thermal and/or electrical conductivity of the aerogel (See paragraph [0012]). 
14. Claims 13 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Petricevic et al ("Planar fibre reinforced carbon aerogel for application in PEM fuel 
cells", Carbon, vol. 39, no. 6, May 2001 , pg. 857-867) in view of Rhine et al (US 
2004/0132845). The Petricevic reference is applied to claims 1, 5, and 15 for reasons 
stated above. 

However, Petricevic et al does not expressly teach carbon materials that 
comprise graphite. The Rhine reference discloses a carbon aerogel that comprises 
reinforcement agents such as graphite fibers (See paragraph [0097]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Petricevic reinforced carbon aerogel to include 
carbon materials that comprise graphite in order to increase the mechanical strength of 
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. the base aerogel composition as well as to increase the electrical conductivity of the 
aerogel. 

Response to Arguments 

15. Applicant's arguments filed 5/25/07 have been fully considered but they are not 
persuasive. 

The applicant argues that Petricevic does not disclose or suggest preparing a 
fuel. This limitation is not given patentable weight because it's a recitation of intended 
use in the preamble. 

The applicant also argues that Petricevic does not disclose or suggest controlling 
the amount of catalyst so as to accelerate a later pyrolysis step. There is no evidence 
to show that the amount of catalyst taught by Petricevic is not enough to accelerate a 
later pyrolysis step. 

The applicant also argues that the Petricevic finished composites are taught to 
be hydrophobic. Besides hydrophobic composites, Petricevic also teaches numerous 
examples of fiber reinforced carbon aerogels that are hydrophilic depending on the 
reinforcement fiber that is used. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Chuo whose telephone number is (571) 272-0717. 
The examiner can normally be reached on M-F, 8:30AM to 5:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-directuspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

TC 

JONATHAN CREPEAU 
PRIMARY EXAMINER 



